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首先，通过 MTT 和 EdU 实验检测细胞增殖，结果显示柯里拉京在体外可抑
制乳腺癌 MCF-7 和 SK-BR3 细胞的增殖，但其对人乳腺上皮 MCF-10A 细胞、人
胃黏膜 GES-1 细胞，人正常肝 L02 细胞抑制增殖作用较小；通过 Western blotting
和酶活力实验检测细胞凋亡，结果显示柯里拉京诱导乳腺癌 MCF-7 细胞发生
caspase 依赖和 caspase 非依赖两种方式的凋亡；通过 Western blotting 检测自噬相
关蛋白的表达水平，同时，通过免疫荧光观察斑点样 LC3 的表达量、透射电子
显微镜观察自噬体，结果显示柯里拉京可诱导乳腺癌 MCF-7 细胞发生 Akt/mTOR
通路调控的自噬；此外，通过 MTT 和 Western blotting 实验检测自噬晚期抑制剂
CQ 对细胞死亡的影响，结果显示抑制乳腺癌 MCF-7 细胞的自噬可促进细胞凋亡，
提示自噬可能作为一种保护途径存在；最后，通过 DCFH-DA 探针标记细胞检测
ROS 水平，同时通过 Western blotting 检测 ROS 对细胞死亡的影响，结果显示柯
里拉京可诱导乳腺癌 MCF-7 细胞产生 ROS，并且使用 ROS 阻断剂 NAC 可显著
降低乳腺癌 MCF-7 细胞的凋亡和自噬，说明柯里拉京诱导 ROS 依赖的凋亡和自
噬。 
通过 MTT 实验检测程序性坏死抑制剂 Nec-1 对乳腺癌 SK-BR3 细胞死亡的















照）的死亡却能被 Nec-1 抑制；同时，通过 Western blotting 检测 RIP1、RIP3 的
表达水平，结果显示，柯里拉京不能增加乳腺癌 SK-BR3 细胞 RIP1、RIP3 的表
达水平，却能增加 HT-29 细胞 RIP1、RIP3 的表达水平。以上结果表明：柯里拉
京不能诱导高表达 RIP3 的乳腺癌 SK-BR3 细胞发生程序性坏死。 
最后，在裸鼠皮下接种乳腺癌 MCF-7 细胞成瘤后，腹腔注射不同剂量的柯
里拉京检测柯里拉京在体内抗瘤作用。通过统计肿瘤体积，观察到柯里拉京可抑
制肿瘤的生长；通过 Western blotting 和免疫组化分别检测肿瘤组织内凋亡蛋白



























Breast cancer is the most common life-threatening malignant tumor among 
women. In recent decades, although the treatment effect has made considerable 
progress, the morbidity of breast cancer still rise sharply in developing countries. 
Therefore, the development of new drugs for treatment breast cancer is very important. 
Corilagin is a kind of natural polyphenols. Researches showed that corilagin with 
anti-tumor, anti-hyperalgesia, anti-virus, treatment cardiovascular disease and low 
adverse reaction, has attracted the attention of scholars in recent years, but its 
biological role in breast cancer and the potential mechanism are rarely reported. 
Programmed cell death mainly includes apoptosis, autophagy and necroptosis. 
Apoptosis is a common pathway. Autophagy regulate cell survival, whereas 
autophagic cell death may be evoked after excessive autophagy. Necroptosis is one 
special type of necrosis. The aim of the present study is to explore anti-tumor activity 
of corilagin and its molecular mechanism in human breast cancer cells. 
Firstly, proliferation was detected by MTT and EdU assay, results showed that 
corilagin could inhibit proliferation in breast cancer MCF-7 and SK-BR3 cells but had 
little effect in several normal cell lines, including human mammary epithelial 
MCF-10A cells, human normal liver L02 cells, human gastric mucosal GES-1 cells. 
Apoptosis was detected by western blotting and enzyme activity, results showed that 
corilagin activited caspase-dependent and -independent apoptosis in breast cancer 
MCF-7 cells. Secondly, the expression of autophagy-related protein were detected by 
western blotting, meanwhile, we used transmission electron microscopy and 
immunofluorescence technique to observe autophagy and the mottled LC3 expression 
respectively, results suggested that corilagin activited Akt/mTOR pathway regulating 
autophagy in breast cancer MCF-7 cells. Besides, we employed CQ, a late-stage 
inhibitor, results suggested that inhibition of autophagy can enhance apoptosis by 















In addition, the production of ROS and its effect were tested by DCFH-DA probe and 
western blotting respectively, results revealed that corilagin increased intracellular 
ROS generationand NAC,scavenger of ROS, partial diminished apoptosis and 
autophagyin breast cancer MCF-7 cells, inferring corilagin induced ROS dependent 
apoptosis and autophagy. 
Next, to explore the influence of Nec-1, scavenger of necroptosis, in breast 
cancer SK-BR3 cells by MTT assay, results revealed that Nec-1 could not inhibit cell 
death in SK-BR3 cells but could inhibit cell death in HT-29 cells (positive control). At 
the same time, the expression of RIP1, RIP3 were detected by western blotting, results 
displayed that the level of RIP1, RIP3 were not increased in SK-BR3 cells. The 
results demonstrated corilagin could not activated necroptosis in breast cancer 
SK-BR3cells, which express high level of RIP3. 
Finally, we validate anti-tumor effect of corilagin in vivo. We found corilagin 
could suppress tumor growth by counting volume. Western blotting and 
immunohistochemical were performing to check expression of caspase-3, PARP and 
PCNA, results showed that corilagin could increase apoptosis and expression of 
PCNA. 
Taken together, for the first time, we find corilagin can activate apoptosis and 
autophagy, which is dependent on ROS in breast cancer MCF-7 cells and corilagin 
can not induce necroptosis inbreast cancer SK-BR3 cells. Furthermore, corilagin can 
suppress the progress of tumor in vivo.The above results can provide theoretical basis 
for treatment of corilagin used in breast cancer. 
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但到 45 岁左右发病率随着年龄的增长迅速增高，全球约 70%的乳腺癌发生在 45
岁以上，我国 45 岁以上女性乳腺癌占所有病例的 69.75%[3]。据统计，我国每年
女性乳腺癌发病 16.9 万，是女性第二位最常见恶性肿瘤；我国因女性乳腺癌死
亡约为 4.5 万，是女性第六位最常见的恶性肿瘤死亡原因[4]。在过去 20 年中，全
球乳腺癌绝对数量上升了 1.4 倍。世界上大多数国家和地区乳腺癌的发病率上升
了 30%-40%[5]。IARC 预计，到 2030 年我国女性乳腺癌发病数可达到 23.4 万例，

































图 1-1 柯里拉京的结构式 
1.2.1 抗肿瘤作用 
研究表明柯里拉京抗瘤效果明显且毒性较低，在抑制多种肿瘤细胞的增殖活
性时有显著作用。如柯里拉京体外抗 KB 细胞和抗 A2780 细胞试验 10g/ml 的抑
制率均达到 90%，表现出强的抗肿瘤活性[13]；柯里拉京通过阻滞 S 期来抑制
HepG-2 细胞增殖[14]；柯里拉京对卵巢癌细胞 SKOv3ip 和 Hey 抑制作用的 IC50
均小于 30M，而正常卵巢上皮细胞的 IC50 达到 160M，并且诱导细胞周期阻




柯里拉京同时也具备一定的抗痛觉过敏效应。如 Atul R. Chopade[17]等通过建
立一个慢性肌肉骨骼炎症损伤模型，之后腹膜内注射柯里拉京，含 100、200 和






















因子 HO-1 的释放，并抑制 IL-10 因子的释放[18]。此外，Feng Jin[19]等通过建立
胆汁淤积小鼠模型，发现经柯里拉京处理过的小鼠 MPO、MDA 和 NF-B 的转




















依赖性途径和由线粒体释放细胞色素 c 启动的线粒体依赖性途径[20, 21]。细胞表面
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